Regulation by protein kinase C of organic anion transport driven by rat organic anion transporter 3 (rOAT3).
The organic anion transporter 3 (rOAT3) is a multispecific OAT localized at the basolateral membrane of the proximal tubule. The purpose of this study was to elucidate the role of protein kinase C (PKC) in the regulation of organic anion transport driven by rOAT3 and its mechanism of action. For this purpose, we established and utilized cells derived from the second segment of proximal tubule from mice stably expressing rOAT3 (S2 rOAT3). Phorbol 12-myristate 13-acetate (PMA), a PKC stimulator, attenuated the cellular uptake of estrone sulfate (ES), a prototype organic anion for rOAT3, in a dose- and time-dependent manner. PMA treatment resulted in a decrease in the Vmax, but not the Km of uptake of ES in S2 rOAT3. Treatment of S2 rOAT3 with other PKC stimulators or diacylglycerols also inhibited the uptake of ES, whereas that with an inactive phorbol ester did not. Chelerythrine chloride, a PKC inhibitor, reversed the PMA-induced decrease in uptake of ES in S2 rOAT3. These results suggest that PKC activation downregulates rOAT3-mediated organic anion transport. This down-regulation may be due to the inhibition of translocation or internalization of the rOAT3 protein, resulting in the decrease in the Vmax of rOAT3-mediated organic anion transport.